ABSTRACT
Introduction
In this work, a precise and effective approach is applied to calculate important parameters of circular patch antenna. Microstrip patch antennas of all shapes are widely used in communication systems where their small size, conformal geometry and low cost can be used to advantage. Due to the recent availability of low loss, commercial microwave ferrites there is an increasing interest in the performance of the patch antennas printed on ferrite substrates. Although some work [1] [2] [3] [4] [5] [6] have been performed for microstrip antenna with GA approach for the patch antennas without magnetic biasing but analysis of almost all important parameters for ferrite substrate under magnetic biasing for circular patch antenna is new one. Present analysis also incorporate the dispersion effects due to magnetic field biasing in the form of effective propagation constant (k) which is not discussed in the referenced articles. Some similar referenced works [7] [8] [9] [10] [11] also have done mathematically or by conventional methods for optimization but this technique is rather precise, accurate and sensitive to optimize parameters of patch antenna as well as other type of antenna also.
There are many optimization techniques frequently using for the same work. The four methods used to optimization are: 1) Broyden-Fletcher-Goldfarb-Shanno (BFGS) 2) Davidon-Fletcher-Powell (DFP) 3) NelderMead downhill simplex (NMDS) 4) Steepest descent. The above four algorithms are quite sensitive to the starting values of the amplitude weights. These algorithms quickly fall into a local minimum, because their theoretical development is based on finding the minimum of a bowl-shaped objective function. Each algorithm was given 25 different starting values and the results were averaged. GAs were introduced by Holland [12] and were applied to many practical problems by Goldberg [13, 14] . It is well known that search technique, the genetic algorithm is a parallel, robust and probabilistic search technique that is simply and easily implemented without gradient calculation, compare with the conventional gradient base search procedure. Most important of all, the GA proposed also provides a mechanism for global search that is not easily trapped in local optima. The GA proposed here an adaptive mutation rate strategy. tion techniques. A GA has several advantages over the traditional numerical optimization, including the facts that it optimizes with continuous or discrete parameters, doesn't require derivative information, works with a large number of variables, well suited for parallel computers, provides a list of optimum parameters not just a single solution and works with numerically generated data, experimental data, or analytical functions.
A chromosome in a computer algorithm is an array of genes. Each chromosome has an associated cost function assigned to the relative merit. The algorithm begins with a large list of randomly generated chromosomes. Cost function is evaluated for each chromosome. Genes are the basic building blocks of a genetic algorithm. A gene is a binary encoding of a parameter. The populations which are able to reproduce best fitness are known as parents. Then the GA goes into the production phase where the parents are chosen by means of a selection process. The most fitted members of the population are assigned the highest probability of being selected for mating. The two most common ways of choosing mates are roulette wheel and tournament selection. The selected parents reproduce using the genetic algorithm operator called crossover. In crossover random points are selected. When the new generation is complete, the process of crossover is stopped. Mutation has a secondary role in the simple GA operation. Mutation is needed because, even though reproduction and crossover effectively search and recombine extant notions, occasionally they may become overzealous and lose some potentially useful genetic material. In simple GA, mutation is the occasional random alteration of the value of a string position. When used sparingly with reproduction and crossover, it is an insurance policy against premature loss of important notions. Mutation rates are of the order of one mutation per thousand bit transfers. According to the probability of mutation, the chromosome are chosen at random and any one bit chosen at random is flipped from "0" to "1" or vice versa. After mutation has taken place, the fitness is evaluated. Then the old generation is replaced completely or partially. This process is repeated. After a while all the chromosome and associated fitness become same except for those that are mutated. At this point the genetic algorithm has to be stopped [15] [16] .
Structure & Theory of Antenna
Structure of microstrip circular patch antenna is depicted in Figure 1 . Here "a" and "a e " are the radius and effective radius of microstrip patch respectively. Patch has been modeled on LiTi ferrite substrate of thickness "h". The dielectric constant and saturation magnetization ( It has been established that, for a biased ferrite slab, a normal incident plane wave may excite two types of waves (ordinary and extraordinary wave). In the case of normal incident magnetic field biasing ordinary wave is same as the plane wave in the dielectric slab. On the other hand, the extraordinary wave is a TE mode polarized parallel to the biasing direction with its phase propagation constant K e [17] [18] [19] [20] . 
Application of Genetic Algorithm to the Microstrip Antenna and Computed Result
All the vital parameters like thickness of the substrate, bias magnetic field, radius, dielectric constant etc. were coded into 5 bit scaled binary coding as the requirement of fitness function. The Roulette wheel selection was used for GA population. The genetic algorithm was run for 500 generations. The probability of crossover was varied from 0.7 to 0.85 and the probability of mutation was varied from 0.001 to 0.002. 
The antenna parameters have been characterized by a particular of combination of input variables like dielectric constant, patch radius and substrate thickness of the ferrite which is determined using cavity model. The GA consists of five components. These are the random number generator, a fitness evaluation unit and genetic operators for reproduction, crossover and mutation operations. The flow chart with proposed initial values of GA components, for optimization of parameters of microstrip antenna, is shown in Figure 2 .
Results and Calculations
Obtained Graphs (Figures 3-8) show the variation of best, mean and expected values of radiation power of antenna. During calculation GA program at every generation calculate expected value, mean and best value, then plot them for the corresponding parameter fitness functions. Every graph has a certain generation points above which convergence become very slowly and variation among mean and best values become negligible.
All graphs (Figures 3-8) show the appreciate variation in mean values but in best value, carry a very little variation due to big generation attempt which precise or accurate the desired result. This big generation amount (500) has been applied to removing the inaccuracy in the best 
Conclusions
Designing the antenna with the optimum values of parameters over a given frequency range is an example of an optimization problem. The GA is very precise and fast compare to other techniques because it encodes the parameters, and the optimization is done with the encoded parameters. To design an antenna with best performance First, the problem should formulated for the size, shape, and material properties associated with the antenna. Next, an appropriate mathematical description that exactly or approximately models the antenna and electromagnetic waves is applied. Finally, numerical methods are used for the solution. One problem has one solution. Finding such a solution has proved quite difficult, even with powerful computers.
Rather than finding a single solution, optimization implies finding many solutions then selecting the best one. Optimization is an inherently slow, difficult procedure, but it is extremely useful when well done. The difficult problem of optimizing an electromagnetics design has only recently received extensive attention.
In the present communication the application of Genetic Algorithm for the optimization of important parameters of microstrip circular antenna printed on ferrite substrate is reported. The fitness functions for the GA program is developed using cavity method for the analysis of microstrip antenna. The computed graphs and results show a good agreement with the results obtained experimentally. 
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